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FOREWORD This Indian Standard was adopted by the Bureau of Indian Standards on 1 March the draft finalized by the Conveyors, Vertical Hoists and Bucket Elevators Sectional had been approved by the Heavy Mechanical Engineering Division Council. 1990, after Committee

Bucket elevators find an extensive application in various industries for handling different types To suit the work which is expected of the bucket elevator, it is necessary that the of materials. proper type of bucket elevator is selected. This Indian Standard is expected capacity bucket elevators. IS 7167 : 1974 `Code for selection covered in this Indian Standard. to provide uniform and use of bucket practice elevators' for the selection and use of super type as based

is not of super capacity

The chain pull in 6.3 has been mentioned on weight of the chain.

in kg ( instead

of N or kN ) as this is mainly

IS 12941 : 1990

Indian Standard

CODEOFPRACTICEFOR SELECTIONANDUSEOFSUPERCAPACITY BUCKETELEVATOR
1 SCOPE
Indian Standard covers the recommendations for the selection and use of super capacity bucket elevator.

1.1 This

.

1.2 This Indian Standard also lays down the general requirements for buckets, chain, chain sprockets and fasteners for fixing buckets to and drive arrangements for chains, casing vertical super capacity bucket elevators. 1.3 This Indian Standard does not cover the requirements of inclined super capacity bucket elevators and is also not applicable to elevators handling material which do not behave as bulk solid. 2 REFERENCES

2.1 The
necessary

Indian Standards following adjuncts to this standard: Title Three (fourth phase revir'ion ) induction

are

IS No.
325 : 1978 4240

motors and of FIG. 1 SUPER CAPACITY BUCKET ELEVATOR ( ILLUSTRATION ONLY )

: 1984

Glossary of conveyor terms definitions ( $rst revision ) Code bucket for selection elevators and use

7167 : 1974

3 TERMINOLOGY

3.1 Terminology
shall apply. 3.2

as

given

in

IS : 4240-i984

Super Capacity Bucket Elevator

capacity bucket elevator is recommended for use as continuous chain bucket elevator having capacity of over 150 tonne per hour depending upon materials and other conditions. 4, CONSTRUCTION In super capacity bucket elevator, buckets of style are spaced continuously super capacity and loaded by means of loading leg similar to that of the other continuous type bucket elevators. The spillage between the buckets is Buckets prevented by close spacing of buckets. of SC style used in this type of elevator are so shaped and mounted between two strands of chains with special attachments that as they pass over the head sprockets and as bucket discharges, the flanged end of the preceding bucket acts as chute to lower material to the elevated discharge spout. 1

3.2.2 Super

Super capacity bucket elevator is high lift, high This elevator is of the capacity elevator. continuous type bucket elevator in which buckets of super capacity (SC) style are end mounted between two strands of chain and project back towards the centre of elevator ( see Fig. 1 ). This type of elevator provides greater capacity and make possible the handling of larger size lumps than that can be handled with the ordinary continuous bucket elevator. 3.2.1 Super capacity bucket elevators are used for handling friable, heavy or abrasive material ranging from fine to large lumps with minimum impact and wear on elevators.

IS 12941 : 1990 5 SELECTION The selection of super capacity elevator is governed mainly by characteristics of the materials handled. Recommendation for selection of super capacity elevator for materials of different bulk density is given in Table 1. Table 1 General Recommendation for Selection of Super Capacity Bucket Elevator for Different Materials .--SI No. 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. l5. 16. 17. 18. 19. 20. 21. 22. 23. 24. 25. 26. Material Bulk Density kg/m' 1200-I 1200-I 800 800 1 440-l 600 350 300
Q =

5.2 Capacity Calculation Size of Bucket

and

Selection

of

The capacity of super capacity bucket elevator shall be calculated by the following formula:
T ==

3'6xFXcXpXV 1000

x s

where Yl--= capacity in tonne per hour,

F -== bucket

filling factor which depends on material characteristics and shall not exceed 0'75, in litres of individual bucket at 100 percent of material in metres in metres. S shall be taken super full,

Bauxite, crushed 75 mm and under Cement, Clinker Coal, bituminous, mined, slack, 12 mm and under y;$mbituminous, mined, sized over Dolomite, crushed Fertilizers, for example, DAP,
NPK, Gravel, Granite, broken screened

C = capacity capacity

bulk density speed and

in kg/m3, per second,

V = chain
S = bucket 5.2.1 The values from Table 2.

spacing of

NP, compound fertilizers, GSTP, etc

800- 1 040 1 500-l 1440-I 1440-l 2 240 600 600 600

V and

Gypsum, calcined Gypsum, crushed, 25 mm and under Iron ore, crushed Ilmenite ore Lime, ground, Lime, hydrated Lime, pebble Lime, over 12 mm Limestone, Limestone, Marble, Potash Quartz, crushed 12 mm and under granulated Slate, crushed Slag, furnace, Stone, crushed Urea Phosphate crushed pulverised rock 3 mm and under

880-960 1 760-2 400 960 560-720 900 850 1 360-I 440 1 120-l 280 1 440-I 520 1 200-l 360 1 040 1 360 1280-l 1 120 1 600 650-720 440

5.2.2 Depending upon the value of C determined from the above formula, the bucket size shall be selected from Table 3. 5.2.3 The size of bucket selected as per 5.2.2 shall be checked for the maximum lump size of material as per Table 2. 6 SELECTION 6.1 Selection OF CHAINS of Chain Pitch

crushed over 12 mm

For the size of super capacity bucket selected as per 5.2, required chain pitch shall be taken from Table 2. 6.2 Type of Chains

NOTETable 1 is for general guidance. Certain other materials can also be considered for handling by super capacity bucket elevator after careful considerations.

`5.1 Selection

of Size

The size of super capacity elevator depends on the maximum capacity in tonne per hour that shall ever be handled by it at any time, which in turn depends upon: a) speed of the material, filling and

b) bulk density c) percentage

of the bucket.

For most adverse condition and heavy duty service required for super capacity bucket steel knuckle/bushed chains with elevators, preferably type G-9 attachments shall be used ( see Fig. 2 ); alternatively chains with type G-16 A attachment may also be used. These chains shall be either with straight or offset side bar construction. These chains shall be entirely of steel. Pins shall be of heat treated alloy steel or case hardened carbon steel and shall be having riveted/tottered construction. Knuckles/ bushes shall be alloy steel or case hardened. Sidebars shall be of either heat treated medium Pins and machined ends carbon or alloy steel. of knuckles/bushes shall be press fitted into the punched and shaved holes in the side bars to wear from joint articulation and prevent sprocket contact and to maintain dimensional In selection of chains, life and accuracy. service factor for duty shall be considered.

Table 2 Pitch

General Recommendation of Chiiins, Pitch of Chain

of Size and Spacing of Buckets, Maximum Lump Size of Material, Speed and Attachments and Sprocket Diameters foi- Super Capacity Bucket Elevators

(Clauses5.2.1,5.2.3,

6.1 and7.4)

Buckets

Maximum Lump of Material

Size

Double

Strand

Chains

Chain Attachment Spacing

Head

and Boot

Sprockets

Size mm

Spacing mm

Uniform mm

Size

10% of Whole* mm

Chain Speed? V ( m/set )

Chain mm

Pitch mm

Number Teeth mm

of

Pitch mm

Pitch Circle Diameter mm 883'24

405 x 325 x 445

457'2

90 -~-

200

0'61

228'6

457'2

12

228.6

510 x 325 x 445

457.2

90

200

0'61

228.6

457.2

12

228'6

883'24

610 x 325 x 445 760 x 325 x 445 w 915 x 315 x 445 610 x 455 x 595

457'2 457'2

90 90

200 200

0.61 0'61

228.6 ____~ 228'6

457.2 457.2

12 12

228.6 228'6

883.24 883'24

457'2 609'6

90 115

200 250

0'61 --0'61

228'6 _ 304.8

457'2 609'6

12 10

228.6 304'8

883.24 986'36

760 x 455 x 595

609'6

115

250

0'61

304`8

609'6

10

304.8

986'36

915 x 455 x 595

609'6

115 ___p

250

0.61

304'8

609'6

10

304'8

986'36

1065 x 455 x 595

609.6

115

250

0.61

304'8

609'6

10

304.8

986'36

1220 x 455 x 595 *Mixed witli fines.

609'6

115

250

0.61

304'8

609'6

10

304'8

986'36

tBased on handling mildly abrasive inaterials.

Recommended

speed-

10 percent higher for non-abrasive

materials and 10 percent lower for abrasive

materials.

IS 12941 : 1990 Table 3 Recommended Dimensions Super Capacity Type for Super Capacity Bucket Elevators Buckets for

( Clauses 5.2.2 and 8 and Fig. 3 )

Bucket

Size

Capacity

Dimensions

Thick3188s of Plate __-.

Appkorimate Weight _~

Length mm 405

Projection mm

Depth mm

At 100% Full C Litres

At 1Yater Level Full Litres

B mm ----

B* mm

C* mm mm kg 28 5 -___ 5 --__._-.~215 5 -..__ 45 36 ~____ 32

325 ____~

445

42

26

!65 ---

230

215 ___~

5

510 610 ~__ 760

325 325

445 445

53 62

33 39

165 --165 _

230 230 ._

215 215

325

445

79

50

165

230

915 610 760

325 455 455

445 595 595

93 116 147

62 73 93

165 --220 ~__ 220 ----

230 305

215 __-.-.290 ----_ 290

5 5 6 -___

52 58 80

305

915

455

595

175 p---

113

220

305

290

6

90 -___ 98 -_

1065

455

595

202

128

220

305 __ 305

290 --. 290

6

1 220

455

595

232

147

220

6

108

*Dimensions B and C are recommended attachment of selected chain.

dimensions,

which

can be slightly varied to suit dimensions of G-9 type

6.3 Chain

Pull maximum shall be as Pt
pb + pm + Pd + 2

6.3.1 Method for calculating total chain pull for the strands of chains follows: P,o = PC + where I',, = total maximum both the strands chain in kg,

Pd = chain pull due up of material in kg, and Pt

to action of pickin boot selection type

=r- chain pull due to gravity take-up tension in kg.

NOTE -The values may be converted with the conversion factor as given below: 1 kg = 9'806 65 N

to N or KN

pull

for

or 1 kg & 10 N ( within 2 percent error )

Pc .-- chain pull due to weight of both the strands of chains with attachments in kg, Pb = chain buckets pull due in kg, to weight of of

6.3.1.1 The individual chain pull estimated from the following formula: P, = H x W,

shall

be

p

b

=Hx

wb

s
1000 x S

PII3 -

chain pull due material in bucket

to weight in kg,

p,=H~Cx~
4

HOLES FOR BUCKET FIXI

CHAIN

WITH

STRAIGHT

SIDE BARS
HOLES FOR BUCKET FIXING

/---

CHAIN

PITCH

CHAIN

PITCH

_ 1

CHAIN
FIG.

WITH

OFFSET

SIDE

BARS
ATTACHMENT ILLUSTRATION = capacity in litres of individual bucket at 100 percent full, == material = bucket = irrxt bulk density spacing factor in kg/ma,

2

STEEL KNUCKLE/BUSHED CHAIN WITH G-9 C

Pd =

12xCxpx5xDb 1000

." s
P S 5

Pt = weight of gravity take-up carriage at boot in kg + Any resultant from added weight at gravity take-up boot in kg where H I-= vertical lift of elevator in metres, of chain in kg/

in metres,

( not less than
diameter

0'5 ),

Db = boot sprocket

in metres. per strand

WC = weight of two strands attachments including metre,
wb -

6.3.2 Design working load of chain may be calculated as follows: PD = `to ?x 5

weight

of one bucket

in kg,

SF

IS 12941 : 1990 where PD = design strand Pt, working in kg, load of chain per determining size of casing, minimum clearances between casing and moving parts shall be provided as indicated in Fig. 4. Figure 4 shows a typical cross-section of super capacity bucket elevator showing permissible minimum clearance between casing and moving parts. 9.2 The casing shall be dust tight and suitable gasket shall be provided at all bolted joints. Intermediate sections, boot or bottom section with loading leg, head or top section with hood and discharge spout shall be bolted. The casing shall be self supporting type with lateral supports at intermediate floors and at top with the adjoining structure. 9.3 Rising side of the intermediate section shall be provided with at least one access door for access to chains and buckets. Inspection doors shall be provided according to purchaser's requirement and depending upon the layout of the plant. In certain intermediate sections, at suitable locations, internal chain guides shall be provided. Near chain guides access doors shall be provided to facilitate adjustment of chain guides. 9.4 Cleanout doors at the boot section shall be provided to remove any material from bottom of the elevator for maintenan.ce or cleaning. 9.5 Take-Up Device

= total maximum chain pull for both the strands in kg, calculated as per 6.3.1; and = service factor.

SF

6.3.3 For selection of chain, the rated allowable chain pull or rated working load value of chain given by chain manufacturers shall be used, which shall be equal or higher than design working load of chain per strand calculated as per 6.3.2. 7 SPROCKETS SPROCKETS (HEAD ) AND BOOT

7.1 Both head and boot sprockets used for super capacity bucket elevator shall have teeth profile flame hardened removable segmental steel rims, bolted with fabricated/solid alloy steel hubs. Each sprocket shall have minimum three segments. 7.2 Segmental steel rims of sprocket shall be fastened to hub with fine threaded high tensile friction grip bolts with nuts and hardened high tensile friction grip washers. 7.3 Both head sprockets shall head shaft. One of the boot key fitted with boot shaft sprocket shall be kept free shaft to permit its adjustment position. be key fitted with sprockets shall be while other boot to rotate on boot to the chain joint

7.4 The recommendations for head and boot sprocket diameters to be used for super capacity bucket elevators are given in Table 2. 8 BUCKETS Buckets shall be of continuous type, designed for mounting between two strands of chains. These buckets shall be fabricated from mildsteel and shall be of continuous welded construction. The bucket shall be fixed with G-9/G16A attachments of two strands of chains by means of fine threaded high tensile bolts, nuts, locknuts and punched washers. Buckets near mounting holes and at discharge lip shall be reinforced. For buckets of length more than 600 mm, stiffeners shall be provided in the centre of buckets to prevent bulging. The shape, size, capacity and dimensions of various buckets shall be as indicated in Fig. 3 and Table 3. 9 CASING 9.1 The selection of size of casing of super capacity bucket elevator shall be governed on the basis of size of bucket, type and size of chains and sprocket diameter selected. For 6

Boot section shall be provided with boot shaft assembly with external gravity type take-up. Amount of take-up shall vary up to 500 mm as per lift of elevator, but shall never be less than one pitch length of chain selected. Boot shaft shall have hardened sleeves running in cast iron non-lubricating type bearing blocks (unless otherwise specified) bolted with external gravity type take-up. Dust seals shall Abe provided at location of boot shaft coming out of casing. 9.5.1 Loading Spout

similar to other continuous type bucket elevators to direct material into buckets. Loading leg for feeding material shall be with close clearance to prevent spillage of material into bottom of boot. The feeding point of loading leg shall be located at minimum two bucket depths above the highest position of boot shaft. The width of loading spout shall be 100 mm less than the length of bucket selected and the loading shall be central to bucket. 9.6 Top Section Top section shall be complete with hood and discharge spout. Top section shall be provided with stiffened supports for head shaft assembly with a anti-friction bearings equipped with suitable labyrinth type dust seals. The lip of

It shall be provided
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LENGTH CL CHAIN FPROJECTION

I-

WATER

LEVEL

DEPTH

"I

c STIFFENER MORE THAN FOR 600mm

1) HOLE

TO SUIT

ATTACHMENT

OF SELECTED

CHAIN

FIG.

3

SUPER CAPACITY STYLE BUCKET FOR SUPER CAPACITY TYPE BUCKET ELEVATOR ( ILLUSTRATION ONLY )

SPROCKET

PC0

!

CL ELEVATOR

CL CHAIN

:HAIN CRS

-

CL ELEVATOR

00 CLEARANCE ,i CL CHAIN

min

~CLEARANCE

min.

FIG. 4 TYPICAL CROSS SECTION OF SUPER CAPACITY TYPE BUCKET ELEVATOR SHOWING MINIMUM CLEARANCES BETWEEN CASING AND MOVING PARTS ( ILLUSTRATION ONLY ) 7
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discharge spout shall be 24 to 3 times bucket depth below centre line of head shaft. The discharge spout shall be flanged for its further connection. The hood shall be split type for easy removal and shall be provided with Air-vent shall be provided in inspection door. the hood to suit the duty requirements. 9.7 2% = chain pull due to weight of buckets in kg, calculated as per 5.3.1. Required output motor in kW = Required head shaft power input in kW Efficiency of drive

Service Platform

Wherever essential, service platform for super capacity bucket elevator shall be provided for access to drive and head~terminals for inspection, It shall extend lubrication and servicing. around three sides of the elevator and shall be readily reached by tagged ladder. This service platform shall be supported on the elevator casing/nearest floor.

10.2 Required output in kW obtained from 10.1 shall be rounded off to the next higher preferred output of the electric motor conforming to IS : 325-1978.

11 DRIVE

ARRANGEMENT

10 POWER CAPACITY 10.1 Super

REQUIREMENT TYPE BUCKET

OF SUPER ELEVATOR

capacity bucket elevator shall be Power required for super driven at head shaft. capacity bucket elevator shall be calculated as based on bucket filled to 100 given below, percent full capacity: Required head shaft power input in kW = where

" ' x ff

'

11.1 The drive arrangement of super capacity bucket elevator shall consist of electric motor connected with input shaft of reduction gear unit by means of fluid coupling. Fluid coupling shall also provide overload protection in case of jamming of bucket elevator. The head shaft of elevator shall be directly connected with output shaft of reduction gear unit by means of power transmission chain or flexible coupling. Suitable guards for chain drive and couplings shall be provided. With chain drive arrangement, the common base frame for motor and reduction gear unit shall be with provisionfor adjustment of power transmission chain slackness.
11.2 Holdback

PH = effective
V Value = chain

chain in kg, and

pull

at head

shaft

speed in m/set. as follows:

of PH shall be calculated PH = pt, ( PC +
pb )

A holdback of enclosed sprag/roIler type shall be provided on the input/intermediate shaft of the gear unit. Holdback shall be designed for 150 percent of the rated torque. 11.3 Zerospeed ( No-Motion ) Switch switch shall be

where

Pt, = total

maximum both the strands as per 5.3.1;

chain pull for in kg, calculated

Zerospeed ( nTo-motion) provided on the head shaft. 12 INSPECTION DRIVE

PC

= chain pull due to weight of both the strands of chain with attachment in kg, calculated as per 5.3.1; and

12.1 An inspection drive of speed of 0'5 m per second with creep/inching facility shall be provided.

8

Standard

Mark

The use of the Standard Mark is governed by the provisions of the Bureau of Indian Standards Rules and Regulations made thereunder. The Standard Mark on products covered by an Indian Standard conveys the assurance that they have been produced to comply with the requirements of that standard under a well defined system of inspection, testing and quality control which is devised and supervised by BlS and operated by the producer. Standard marked products are also continuously checked by BIS for conformity to that standard as a further safeguard. Details of conditions under which a licence for the use of the Standard Mark may be granted to ~manufacturers or producers may be obtained from the Bureau of Indian Standards.
Act, 2986 and the

